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QUALITIES AND USES OF THE WOODS OF OHIO. 
By William R. Lazenby, For. Eng. 

INTRODUCTION. 

For some years it has been the duty of the writer to teach the 
subject of wood technology. The observations and tests recorded 
in this paper are a part of the studies undertaken in preparing for 
this instructipn. Comparatively little has been published regarding 
the structure and physical properties of wood, and many wood users, 
as well as students of trees, have felt the need of more knowledge 
along this line. The woods used in the tests reported come from 
Ohio trees, and it was the aim to secure as far as possible average 
samples. 

Many publications that treat of wood are too technical for the 
average reader. This I have sought to correct by avoiding the use 
of terms unfamiliar to the general public. I trust that these notes 



Fig. 1. Western Catalpa grown as a roadside tree, about 35 years old. "Useful for 
living fence posts and poles, also for supports for telephone wires. Planted 
close sg that thinnings can be made when the trees are large enough." 
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color. Rosewood, mahogany, and ebony are good examples. Some 
of our native Ohio woods are well colored. The holly, basswood, 
and buckeye are light colored, but the wild cherry, black walnut, and 
persimmon are dark. Most woods when exposed to light and air 
change their color in course of time. Mahogany may change from 
brown to black; ash, from brownish white to light violet; alder, from 
a yellowish white to a reddish brown; and yellow poplar, from a light 
to a dark brown. Heartwood is nearly always darker than sapwood 
and, in some cases, the difference is very marked. 



Fig. 2. A corner in the Forestry Museum of the Ohio State University. 

Luster or Gloss. — Some woods are glossy or lustrous. Maple 
and ash when well planed have a shining appearance. This is like* 
wise seen in some of the oaks, especially when they are quarter- 
sawed. Pine woods can be easily smoothed, but, as a rule, they are 
not glossy or shining. The luster or shining quality of wood is due 
to the way light is reflected from the fibers that compose it. 

Texture. — There is a difference between the texture and the 
grain of wood although these qualities are often confused in the public 
mind. The texture of wood depends upon the character of the tissues 
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slight and imperfect as they are, will incite some of our numerous 
wood users and students to observe more closely, and take a greater 
interest in our rapidly disappearing Ohio woods. 

I desire to express my obligation to Mr. O. W. Pflueger, and 
Mr. W. L. DuBois for assistance in the preparation of Table II, and 
for many of the photographs used. 

QUALITIES OF WOOD. 

Wood is one of the most abundant products of nature. It is 
found wherever trees grow and people live. Excepting food staples 
no material is so universally used, and no product contributes more 
to the convenience and comfort of mankind. More than one-half of all 
the houses of the world are built of wood and most of the other half 
use wood for doors, window frames, floors, and other interior parts. 
Nearly all barns and out-buildings are made of wood. Wood warms 
the dwellings and cooks the food of more than two-thirds of all the 
people on the earth. When we sit down it is on chairs or benches 
made of wood; every day we eat from wooden tables. The news- 
papers, magazines, and books we read are printed on paper made of 
wood. Whenever we ride out it is in a wagon, carriage, or car made 
largely, or at least partly, of wood. Our furniture, musical instru- 
ments, household utensils, toys, and ornaments are mainly wood. 

We ship the products of our farms, orchards, garden§, and fac- 
tories in baskets, crates, barrels, and boxes made of wood. For 
transportation by land or water we rely on wood, and for communica- 
tion by telegraph and telephone millions of wooden poles are used. 
We cannot work our farms or our mines without wood. So de- 
pendent are we upon wood that our progress and our well-being can 
be measured by its use. 

Why is wood so useful, and for what special purposes are our 
different woods best adapted? Let us briefly consider. 

The reason wood can be put to so many uses is the fact that it 
has many qualities that make its use desirable. These qualities may 
be divided into outer and inner qualities. The outer qualities are 
those that can be recognized by the eye, by touch, or by scent. 

Color. — Color is one of these qualities and wood that has an 
agreeatle or attractive color is in demand for the interior of our 
houses, for fine furniture, and for many other uses. Wood that 
comes from trees that grow in tropical countries is usually rich in 
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that compose it. Ironwood, black gum, buckeye, and willow are ex- 
amples of fine texture, while oak chestnut, coffee tree, and elm are 
good illustrations of coarse texture. 

Grain. — Wood of rapid growth having wide annual rings is coarse 
grained, and wood of slow growth and narrow rings is fine grained. 
Wood is called rough grained when it does not work easily under 
smoothing tools. Wood that can be split readily is usually straight 
grained. When the fibers are more or less twisted, woven or inter- 
locked the wood is said to be cross-grained or spiral-grained. When 
the fibers move in and out but do not cross, the grain of the wood 
is called wavy. Certain twisted or abnormal growths are highly- 
prized by cabinet makers and go under the names of birdseye, mot- 
tled, curly, etc. Some wood, like oak or sycamore, when quarter 
sawed, show what is called silver grain. 

Odor. — While odor is not an important quality of wood, it serves 
a purpose in certain receptacles for furs or other clothing liable to 
insect injury. It is undesirable in other cases, injuring the flavor 
of food-stuffs and liquids. Sweet birch, sassafras, and red cedar have 
characteristic and useful odors. In the process of seasoning most 
woods lose the odor they have when fresh cut. 

Weight. — As is well known, the same volume of wood of different 
species, shows a marked variation in weight. This variation depends 
mainly upon the amount of pure wood fiber and the amount of mois- 
ture that the wood contains. The weight of pure wood fiber is prac- 
tically the same for al 1 kinds of wood. It is a little more than one 
and one-half times the weight of an equal volume of water. As a 
rule, the weight of wood is a good indication of hardness and strength, 
but it is not a sign of durability. 

The weight of wood of the same kind is quite variable and de- 
pends upon the following factors: (1) percentage of moisture; (2) 
rate of growth ; (3) age of tree ; and (4) soundness of fiber. Woods 
that weigh less than 25 pounds per cubic foot may be called light, 
those that weigh 25 to 35 pounds may be called medium light. When 
the weight is 35 to 45 pounds they may be regarded medium heavy, 
and when more than 45 pounds they may be considered heavy. 

In a series of tests in the laboratory of the Forestry Department 
of the Ohio State University, where over 60 species of wood were 
used, it was found that among the heaviest were hickory, dogwood. 
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persimmon, osage orange, ironwood, juneberry, and some of the oaks. 
These weighed when well dried, over 45 pounds per cubic foot. In 
the medium heavy list — or those that weighed from 35 to 45 pounds 
per cubic foot — are found red and yellow oak, hard maple, ash, yellow 
locust, beech, birch, and elm. Among the medium light woods may 
be named sycamore, soft maple, tulip poplar, chestnut, black walnut, 
cedar, and others. These weigh from 25 to 35 pounds per cubic foot. 
Among the lighter woods — those weighing less than 25 pounds per 
cubic foot — are found arbor-vitae, cottonwood, .willow, white pine, 
catalpa, buckeye, and bass wood. 



Fig. 3. A view of Ihe State University woodlot showing fine young growth by 
natural regeneration. 

Moisture. — Ordinary well seasoned, or air dried, wood contains 
from 10 to 15 per cent of water. Lumber seasoned in the usual way 
and kept indoors, retains on the average a little more than 10 per 
cent of moisture. When exposed to the weather, or in contact with 
soil, seasoned wood absorbs moisture quickly or slowly depending 
upon the character of the wood tissue. If dry wood is immersed in 
water it increases in weight with greater or less regularity and rapid- 
ity. This increase in weight may continue for several months. A 
piece of oak that had been kept under water for more than six months 
was found to be still gaining in weight. As a rule, however, long 
continued immersion causes wood to lose in weight. This is due to 
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the washing out of certain soluble material that is in the cells of 
wood tissue. 

In testing the absorptive capacity of 69 different kinds of Ohio 
woods it was found that the soft woods absorbed the most water in 
proportion to the weight, and the hard woods the least. The averag-e 
total absorption of 27 kinds of the softer and lighter woods was 94 
per cent of their original weight. The average total absorption of 
ten medium woods was 74 per cent of their original weight. Thirty- 
two hard or heavy woods absorbed 64 per cent of their original 
weight. 

Volume. — It is a well-known fact that dry wood when subjected 
to moisture increases in volume. In some cases it assumes a greater 
size than it had before it was seasoned. The expansion is unsteady 
or irregular in most cases. We might think that the woods which 
absorb the most moisture and dry most rapidly would expand and 
shrink to a greater degree than the woods that take up less moisture 
and lose it less rapidly. This is not the case. The soft lighter woods, 
such as willow, white pine, and basswood, expand less than the per- 
simmon, oak, and other hard woods. The average increase in volume 
for 69 seasoned woods, tested while each was saturated with moisture 
was 12j/$ per cent of the original volume. Where the shrinkage of 
wood is irregular the condition known as warping often follows. 

Shrinkage. — When wood loses is moisture, it usually shrinks 
more or less, and with this often follows warping and checking. 
Warping may be caused by irregular shrinkage. If a board dries 
more rapidly on one side than on the other, the shrinkage that follows 
causes the board to bend at the ends and sides. 

Checking depends largely upon the rapidity with which wood 
loses its moisture, and upon the variation in the wood tissue. Hard- 
woods are more liable to check than softwoods. Outdoor air drying, 
quarter sawing, steaming, followed by slow drying, painting or oiling 
are among the means used to prevent checking. 

Toughness. — The toughness of wood depends upon various fac- 
tors. Among the more important are weight, soundness, freedom 
from knots, soil where grown, rate of growth, and how stored and 
seasoned after cutting. Other things being equal the more rapid 
wood grows the tougher it is. This is why wagon makers and others 
like second growth ash, hickory, and oak. 
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Hg. 4. A border of young catalpa trees near the University woodlot. 

Durability. — The duration or lasting quality of wood depends 
upon the nature o£ the wood and the conditions surrounding the wood 
The character of the wood fiber; the presence of resinous gums, tan- 
nin or other substances, the power to absorb moisture, — the percent- 
age of sap wood, the rate of growth, and the freedom from knots, all 
influence the durability of wood. Many woods, if kept dry, are ex- 
tremely durable, while others fall a prey to dry rot fungus or insecl 
injury. Some woods that are durable when dry, decay rapidly when 
subject to repeated moisture and partial drying, as is seen when 
woods are used for posts. Locust, red cedar, and cypress are more 
subject to fungus diseases when living than when dead. 

It has been clearly demonstrated that fence posts from rapid- 
growing trees decay sooner than those from slow-growing trees from 
the same species. Of the woods grown in Ohio, osage orange makes 
the most durable fence posts. This is followed by yellow locust, red 
cedar, red mulberry, chestnut, and white oak. Bur oak and chestnut 
oak and a few other varieties are about as durable in the form of 
posts as white oak. A white oak or a cedar growing rapidly in the 
open may be much less durable, however, than a slow-growing oak 
or cedar in the forest, and a locust or catalpa grown in rich soil is 
much less durable than those tliat grow on a thin soil. 
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Fig. 5. Section of the trunk of a "birdseye" maple. This tree was found on the 
banks of the Olentangy river, and was taken up and planted on the Univer- 
sity Campus by the author in 1884. 

The life of the less durable woods, such as cottonwood, basswood, 
sycamore, beech, and hickory, may be greatly lengthened by the use 
of certain preservatives. Painting, smoking, charring, kiln drying, 
and treating with some antiseptic, like creosote or corrosive sublimate, 
are means employed to prolong the life of wood. 



Qualities and Uses of the Woods of Ohio 83 

Fuel Value, — As wood is used so largely for fuel, its value for 
this purpose is a matter of great economic importance. The real 
heating power of dry wood is directly proportionate to its weight. 
Light dry woods are more inflammable and give a quicker heat of 
short duration. Five pounds of wood yield as much heat as one 
pound of hard coal. A cord of green wood which contains on the 
average 45 per cent moisture, has but little more heating value than 
^ cord of well seasoned or air dried wood. The reason is that a 
cord of green wood contains about 250 gallons of water, and the heat 
required to convert the water into steam is lost to the general heating 
purposes. The heating capacity of unsound wood is reduced in pro- 
portion to the amount of wood tissue destroyed. The presence of 
gum or pitch increases the capacity to give off heat. The following 



Fig. 6. Remnant of a fine beech forest. The beech is rapidly disappearing in 
many sections of Ohio where is was formerly abundant. The growth of 
weeds and brush with the -open conditions prevent further reproduction by 
natural means. 

woods have high heating capacity: hickory, beech, locust, ironwood, 
oak, ash, birch and maple. The following have low heating capacity: 
Cottonwood, basswood, white pine, hemlock, and chestnut. 

Miscellaneous Qualities. — Among other qualities of woods that 
make them useful for certain specific purposes are, — resonance, — de- 
manded in wood used for musical instruments, and "nail-holding" 
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power, d-emanded in building stuff, wood for railroad ties, boxes, fur- 
niture, etc. Among the woods that have excellent nail-holding power 
may be named, white oak, hemlock, and yellow pine. 



TABLE I 

Table showing the weight per cubic foot, in pounds, and the weight in kilograms 

per cubic decimeter which is the same as the specific gravity, arranged in order 

from lightest to heaviest. 

Weight in Specific 

S'pecio. Lbs. Gravity. 

Arbor-Vitae, Thuja occidentalis 20.28 .32482 

Western Catalpa, Catalpa speciosa 21.72 .34788 

Balsam Poplar, Populus halsamifera 21.99 .35221 

Black Willow, Salix nigra 22.86 .36614 

Ohio Buckeye, Aesculus glabra 23.43 .37527 

Hemlock, Tsuga canadensis ^ 23.77 .38072 

Basswood, Tilia americana 24.00 .38440 

White Pine, Pinus strobus 24.02 .38546 

Box Elder, Acer negundo 26.15 .40282 

Common Catalpa Catalpa catalpa 25.15 .40282 

Cucumber Tree, Magnolia acuminata 26.63 .41692 

Red Mulberry, Morus rubra 26.57 .42556 

Butternut, Juglans cinerea 26.57 .42556 

Largetooth Aspen, Populus grandidentata 26.57 .42556 

Yellow Buckeye, Aesculus octandra 26.79 .42909 

Cottonwood, Populus delioides 27.15 .43385 

Chestnut, Castanea dentata 28.28 .45295 

Red Cedar, funiperus virginiana 28.28 .45295 

Tulip, Liriodendron tulipifera 30.10 .48211 

Red Elm, Ulmus fulva 30.86 .49428 

Sassafras, Sassafras sassafras 31.13 .49860 

Sycamore, Platanus occidentalis 31.13 .49860 

Black Ash, Fraxinus nigra 32.27 .51686 

Black Walnut, Juglans nigra 32.92 .52727 

Tulip, Liriodendron tulipifera 32.96 .52792 

Sweet Gum, Liquidamber styraciflua 33.76 .54073 

Blue Ash, Fraxinus quudrangulata 34.00 .54457 

Jersey Pine, Pinus virginiana ^ 34.29 .54922 

Red Maple, Acer rubrum 35.36 .56636 

Wild Black Cherry, Prunus virginiana 35.82 .57372 

Beech, Fagus grandifolia 35.82 .57372 

Pitch Pine, Pinus rigida 35.82 .57372 

Tamarack, Larix laricina 35.82 .57372 

White Basswood, Tilia americana 35.93 .57549 

Red Oak, Quercus rubra 35.93 .57549 

Yellow Birch, Betula lutea 37.72 .60816 

Shingle Oak, Quercus imbricaria 38.00 .60864 

White Elm, Ulmus americana 38.65 .61905 



Qualities and Uses of the Woods of Ohio 83 

Hackberry, Celtis occidentalis * 38.65 .61905 

Blue Beech, Carpinus caroliniana 38.65 .61905 

Silver Maple, Acer saccharinum : 38.86 .6224S 

Yellow Locust, Robinia pseudoacacia 40.00 .64068 

Scarlet Oak, Quercus coccinea 40.00 .64068 

Sugar Maple, Acer saccharum 41.14 .65893 

Black Oak, Quercus nigra 42.06 .67367 

Honey Locust, Gleditsia triacanthos 42.69 .68376 

Coffee Tree, Gymnocladus dioica 42.91 .68728 

Swamp White Oak, Quercus bicolor, 43.43 .69561 

Bitternut, Hicoria cordiformis 44.39 .71099 

Beech, Fagus grandifolia 44.39 .71099 

Black Maple, Acer nigrum 44.50 .71275 

Pepperidge, Nyssa sylvatica 44.50 .71275 

White Ash, Fraxinus americana 44.50 .71275 

White Oak, Quercus alba 44.85 .71836 

Shellbark Hickory, Hicoria laciniosa 44.86 .71846 

Chestnut Oak, Quercus prinus 44.86 .71846 

Iron Oak, Quercus muhlenbergii 45.72 .73229 

Bur Oak, Quercus macrocarpa 46.29 .74142 

Sweet Birch, Betula lenta 46.57 .74591 

Persimmon, Diospyros virginiana 46.58 .74607 

Iron Wood, Ostrya virginiana 46.92 .75151 

Juneberry, Amelanchier canadensis 47.48 .76048 

Crab-Apple, Malus coronaria 47.66 .76337 

Mocker Hickory, Hicoria alba 48.73 .78010 

Shagbark Hickory, Hicoria ovatd 49.14 .78707 

Pignut, Hicoria glabra 51.56 .82583 

Yellow Oak, Quercus acuminata 55.72 .89246 



Average 37.00 .59262 



THE CAPACITY OF WOOD TO ABSORB MOISTURE AND 
ITS RELATION TO WEIGHT AND VOLUME. 

As has been stated, the weight and volume of different sorts of 
wood are largely affected by the water content. This is not only true 
of the wood of different species but is also true of the wood of each 
individual tree and of each part of each tree. 

The weight of wood is mainly dependent upon two factors : first, 
the amount of cellulose and other compounds constituting the wood 
substance, and second, the amount of water it contains. 

Lumber seasoned in the usual way and used or kept in a dry 
room retains on the average a little less than 10 per cent of moisture 
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and when well sheltered out of doors retains about 15 per cent. The 
amount is by no means constant but varies with the humidity and 
temperature of the air. 

The real substance of wood is something more than one and 
one-half times the weight of water, and the actual wood fiber of the 
basswood or poplar is just as heavy as that of the oak or hickory. 



Fig. 7. A sliellbark hickory that has grown under good forest conditions. The 
long unbranched trunk furnishes timber, free from knots, that is always in 
demand. 
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Since it has been clearly demonstrated that both the crushing 
and shearing strength of wood are greatly reduced by moisture, the 
amount and rapidity of water absorption is a question of no little 
importance. 

Dry wood when subjected to moisture increases in volume and 
in some cases assumes a greater dimension than when green. When 
the dry wood is immersed in water it increases in weight with greater 
or less regularity and rapidity, and usually the increase in weight 
continues for several months or more. From the results of this in- 
vestigation we see that the volumetric increase is not exactly corre- 
lated with the increase in weight. 

Prolonged immersion causes some woods to lose in weight in 
consequence of the washing out of the constituents soluble in water. 

In order to learn something about the relative rapidity of absorp- 
tion and amount of moisturp absorbed by air-dried samples of Ohio 
woods the following tests were made by the author. 

Sixty-nine (69) samples representing sixty-two (62) species were 
selected for the tests. The samples were from sections of the trunks 
of living, thrifty trees about 15 inches in diameter where the sections 
were made. This size was selected as representing a fair average of 
the timber trees in Ohio, used for ordinary economic purposes. The 



Fig. 8. Forestry students making measurements and estimates of the amount of 
merchantable wood in trees cut for paper pulp. 
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diameter of the section of some of the smaller-growing species was 
less than 15 inches and in a few instances in some of the larger- 
growing species it was considerably more. In some cases the sec- 
tions were taken close to the stump of the tree and at other times at 
some distance up the trunk. As nearly as possible each sample rep- 
resented the wood midway between center and circumference of sec- 
tion of trunk. Sap wood and the oldest heart wood were equally 
excluded. Wherever possible sections representing a fair average of 
the merchantable timber portion of the tree were taken. 

After the sections were selected they were split into small pieces 
carefully numbered and allowed to remain in a dry room for more 
than a year. 

In seven cases a duplicate sample was taken and carefully marked 
as such. By a mechanical planer and trimmer each sample was re- 
duced to the exact dimensions, 9 inches in length, IVi inches wide, 
and % inch in thickness, and therefore contained approximately 
0.00585 of a cubic foot. 

It is well known that the rate of absorption as well as the rapid- 
ity of drying, depends very largely on the size and shape of the piece, 
as well as on the structure of the wood and the species. As the sam- 
ples were of equal size and all treated alike, the test, while not con- 
clusive for any one species, are at least comparable in results. 

After the samples were prepared each one was carefully weighed 
and from this weighing calculations were made of the weight per 
cubic foot of each species. (See Table I.) In some cases these 
weights agree with those published by other authors but in other 
cases they do not. On the average, however, they do agree fairly 
well for thoroly air-dried woods of the size and shape named. 

Immediately after the weighing the samples were submerged in 
water, the water being that of the temperature of the room where tfie 
tests were made. 

The samples were first put into water January 17, at ten o'clock 
a. m. and were taken out and weighed just 24 hours thereafter. The 
samples were removed from the water one at a time and after the ad- 
hering water was wiped off with a cloth, they were weighed, and im- 
mediately placed in fresh clear water. They were weighed the second 
time 48 hours after the first. The third weighing was one week after 
the second ; the fourth two weeks after the third ; the fifth two weeks 
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after the fourth and so on until the last interval which was only one 
week in duration. 

Immediately after the last weighing which determined the water 
absorption for the whole period, the samples were placed in a dry- 
ing oven and so arranged that each should get, as nearly as pos- 
sible, the same amount of heat. At the end of 24 hours in this drying 
oven they were removed and weighed, and this was repeated at in- 
tervals of 48 and 72 hours respectively. This was done in order to 
determine whether the species that absorbed water most rapidly 
would also give it up most rapidly. 



Fig. 9. Students sawing and splitting cottonwood and willow for shipment to 
a paper and pulp mill. 

After the samples had been allowed to dry in the air of the room 
for one month, they were again submerged in water and the results 
noted as before. 

NOTES. 

One (1) liter is equivalent to one (!) cubic decimeter. 
One (1) gram is equal in weight to one {!) cubic centimeter of 
distilled water. 

One (1) pound equals 0.4536 kilograms. 

One (1) cubic foot equals 28.32 cubic decimeters. 

0.4536 divided by 28.32 equals 0.016017, a factor which multi- 
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plied by the number of pounds per cubic foot gives kilograms per 
cubic decimeter, which is the same as the specific gravity. 

The reciprocal of the weight of a cubic foot of water equals the 
approximate weight per cubic decimeter in kilograms. 

Each piece contained 10.125 cubic inches. 

SUMMARY OF RESULTS. 

In all cases except one, where the weight was the same, the 
pieces were lighter after soaking and drying than before they were 
first placed in water. 

In many cases the samples suddenly absorbed more water after 
they had once nearly or entirely ceased absorption. This may be 
due to a slight increase in temperature or the water penetrating some 
place that it had not previously entered. 

There was a marked difference in the absorption of the tw^o 
pieces of Beech, considerable in the two pieces of Tulip-tree (Yellcw 
Poplar), less in the two pieces of Jersey Pine and White Hickory^ 
while the two pieces of Ohio Buckeye and the two pieces of Cotton- 
wood are in each case, nearly equal. 

In general the woods having the least absorptive capacity are 
the most durable species. For a given amount of water absorbed the 
more porous woods show a less amount of volumetric increase than 
the less porous sorts. 

The per cent of absorption is correlated with absorptive capacity. 

Average absorptive capacity of sixty-nine (69) samples was eigh- 
ty-eight (88) per cent of the original weight of the samples. 

In the first soaking the per cent of absorption was least in the 
Yellow Locust, forty-eight (48), and greatest in the Ohio Buckeye, 
one hundred and eighty-one (181). The average daily absorption 
varied from forty-one hundredths (.41) grams in the Yellow Locust 
to one (1) gram per day in the Ohio Buckeye. The average of all 
was sixty-seven hundredths (.67) grams per day. 

In the second test the average daily absorption was the same as 
in the first in only one case, that of the Cucumber Tree. In four 
cases it was greater, and in all other cases less. The average was 
fifty-five hundredths (.55) of a gram each day. 

The average total absorption of twenty-seven (27) samples of 
the softer woods was ninety-nine (99) grams each, or ninety-four (94) 
per cent of their original weight; of ten (10) medium woods the aver- 
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age total absorption was ninety-four and five tenths (94.5) grams 
each, or seventy-four (74) per cent of their original weight; of thirty- 
two (32) of the harder woods ninety-five grams each or sixty-four 
(64) per cent of their original weight. Of the sixty-nine (69) sam- 
ples the average per sample was ninety-six and seven-tenths (96.7) 
grams, or an average of about 70 per cent for all the woods tested. 

After the samples were well air-dried after the second test, they 
were for the third time placed in water in order to compare the water 
absorption with the volumetric increase. (See Table II.) It is seen 
that the increase in weight and volume was the same during the first 
period in the Swamp White Oak ; the same during the second period 
in the June-berry and Black Walnut ; the same during the fourth pe- 
riod in the Cucumber Tree. The cases where the volumetric increase 
exceeded the weight increase are during the first period, Whjte Pine 
(nearly double), Pitch Pine and Cucumber Tree; second period. 
White Hickory, Pig-nut; third period, King-nut, Gray Birch, Arbor- 
Vitae ; none during the fourth period. The White Elm during the 
second period shows decrease of three (3) grams in weight and in- 
crease of three (3) cc. In the Pepperidge, Hackberry and Western 
Catalpa the expansion was all during the first period of one day. 
There was excessive expansion in the Red Elm during the last period. 
The two Catalpas were the same in volume at the beginning and each 
increased the same in volume. Eight samples each increased twenty- 
five (25) cc. in volume. The White Elm and the Hack-berry showed 
the same per cent of volumetric increase. 

The average per cent of increase in volume was twelve and five 
tenths (12.5) of the original volume. The total amount of increase 
in grams was two and ninety-two hundredths (2.92) times as much 
as increase in cubic centimeters. 

The expansion was unsteady or more or less irreguar in most 
cases. 

The original volume varied from one hundred and seventy (170) 
cubic centimeters in the Papaw to two hundred and two (202) cc. in 
the Persimmon. It might be thought that a piece of timber like 
Basswood, for example, would shrink to a less volume than an oak, 
but by comparison of the table this will be seen not to be the case. 

The volume in all cases was determined by placing the sample 
in a graduate containing water in sufficient quantity to completely 
immerse it, and recording the amount of water displaced. 
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Fig. 10. A typical sugar maple in an Ohio farm woodlot. On account of the open 
character of the woods it is branched too low to be of much value. It will 
furnish either sap for sugar or good fuel wood. 

TABLE II. 
Table showing the rate in grams of water absorbed in seven days; the or- 
iginal volume in cubic centimeters and the amount and per cent of increase in 
weight and volume, in samples of sixty-two (62) species of Ohio timber. The 
periods were one, three, five and seven days respectively. Species arranged accord- 
ing to per cent of increase in volume from the least to the greatest. 
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Species 



Ori^. 
weiTit 

in 
srams 



Orig 

vol. 

inCc, 



e 



Increase 

after 

soaking 

24 hours 



In 
gms. 



In 
Cc. 



£ 



Increase 
at end of 
3 days 



In 
gms. 



In 
Cc. 



Increase 

at end of 

5 days 



In 
gms. 



In 
Cc. 



] 



Increase 

at end of 

7 days 



In 

gms. 



In 
Cc 



1 



m 



Totel 
Increase 
at end of 
7 days 



In 
pus. 



In 
Cc. 



In 
wgt. 



n 



Per cent of 
Increase at 
end of 
7 days 



In 
vol. 



Red Mulberry 

Arborvitae 

Tamarack.- 

Butternut. 

Black Ash 

Pawpaw 

Black or Yellow 
Locust.- 

Ohio Buckeye.-.. 

Boxelder 

Iron wood 

White Pine 

Juneberry. 

Blue Ash 

Cucumber 
Magnolia 

Chestnut.-- 

Hemlock.- 

Red Oak 

Sassafras.- 

Black Walnut.-. 

Cotton Wood. 

Jersey Pine.— 

Silver Maple 

Sycamore 

White Basswood. 

Downy Poplar 

Western Catalpa 

Common Catalpa 

Black Willow- 
Red Maple 

Basswood 

Persimmon 

White Oak 

Sugar Maple.... 

Black Maple.-. 

White Ash 

Beech 

Blue Beek. 

Black Oak 

Wild Black 
Cherry 

Yellow Poplar.. 

Red Elm..._ 

Bur Oak 

Sweet Gum 

Honey Locust.. 

Yellow Oak 

Grey Birch. 

Swamp White 
Oak. 

Kentucky Coffee- 
tree 

Kingnut EUckory. 

Pepperidge or 
Tupelo 

Pitch Pine 

Sweet Birch 

Chestnut Oak... 

Bittemut 

Hickory 

Pignut Hickory. 

White Hickory 

Shingle Oak 

White Elm 

Hackberry 

Crabapple 

Scarlet Oak 

Iron Oak 



Average. 



74.75 
57.82 
97.53 
76.60 
96.65 
92.07 

117.89 
69.42 
74.10 

142.79 
98.02 

140.68 

101.83 

77.13 

81.53 

70.43 

1103.31 

88.25 

96.49 

80.16 

101.61 

117.64 

92.23 

50.07 

63.40 

59.14 

68.48 

67.74 

101.94 

71.88 

155.18 

131.46 

123.33 

135.42 

135.42 

135.08 

111.43 

124.63 

111.30 
87.74 
88.97 
138.65 
100.58 
121.03 
172.24 
111.29 

127.30 

132.71 
134.35 

135.32 
102.12 
141.72 
131.48 

132.96 
158.46 
137.81 
106.51 
112.05 
114.52 
145.04 
115.32 
131.81 

106.17 



178 
178 
187 
180 
187 
170 

184 
185 
184 
190 
180 
185 
187 

185 
180 
186 
179 
177 
183 
185 
185 
189 
189 
187 
180 
170 
170 
185 
180 
187 
202 
183 
188 
190 
190 
190 
180 
185 

194 
182 
180 
187 
186 
177 
193 
183 

183 

180 
187 

190 
178 
190 
183 

187 
192 
187 
175 
181 
185 
190 
180 
180 

182.4 



13 
8 
16 
16 
16 
5 

10 
67 
48 
40 
4 
19 
21 

7 
16 
20 
28 
13 
12 
21 
19 
16 
25 
64 
18 
19 
19 
18 
20 
46 
44 
14 
47 
87 
25 
45 
26 
23 

39 
35 
21 
16 
58 
34 
24 
20 

8 

28 
18 

56 
14 
27 
23 

17 
16 
21 
24 
58 
61 
58 
26 
35 

27 



7 
5 
7 
7 
10 
12 

6 
3 

11 
8 
7 
9 

11 

11 
10 
13 

9 

9 
10 

7 
11 
11 
13 
17 

8 
20 
15 
13 
15 
14 
11 

7 
20 
15 
11 
14 
13 
10 

14 
21 
17 
6 
26 
14 
17 
14 

8 

15 
10 

29 
17 
12 
12 

13 
11 
18 
12 
26 
34 
27 
21 
30 

13 



5 
15 
9 
9 
8 
12 

6 
14 
16 
16 
16 
7 
7 

17 
10 
14 
26 

8 

2 
43 
16 
13 
11 
17 
44 

9 

7 
15 

9 
21 
18 

7 
14 

7 
10 
13 
29 
21 

19 
28 
12 
10 
21 
16 
14 
21 

9 

11 
9 

16 
12 
10 
16 

13 
6 
2 

32 
3 

21 

15 

25 

18 

14.3 




7 
4 
3 
1 


5 

11 

4 

7 
6 
7 
4 

4 
3 
5 
9 
5 
2 

12 
4 
5 
7 
4 

12 

2 
5 
2 
5 
3 
5 

2 
8 
4 
6 

13 

12 
3 

9 

6 

11 
8 

8 

5 
6 



6 

8 

12 

11 
9 
10 
16 
3 

8 
9 
3 

5.7 



7 

12 
7 
8 
9 

7 
11 
21 
21 
10 
11 

5 

9 
12 
11 
11 

7 
10 
17 
11 
14 

6 

7 
18 
10 
11 
21 
21 
12 
10 
11 

7 
10 

9 
14 
17 
14 

6 
9 

4 
11 
14 
10 
11 

4 

9 

24 
3 

11 
9 
7 

14 

5 
15 
19 
11 
20 
7 
1 
16 
12 

11 



3 

2 

2 
1 





2 

2 


4 


4 
4 
1 

5 
1 



1 
3 
5 
4 
6 
7 
3 
6 
4 
1 
4 
2 




6 

3 

5 

6 

4 
7 


5 
5 
6 

4 
10 
3 
2 
3 


4 
4 

2.5 



11 
14 

9 
16 
14 

7 

10 
14 
17 
9 
11 
10 
14 

2 
15 

9 
14 
11 
20 
14 
10 
17 
20 
13 
12 
14 
10 
18 
21 
21 
16 
16 
25 
21 

6 

9 
12 
12 

6 
7 
10 
17 
4 
20 
14 
10 

10 

5 
20 

3 

9 

20 

10 

19 
22 
26 
10 
12 
16 
11 
8 
9 

13 



1 


3 
1 


3 







2 




3 

6 



1 

2 
1 


5 
44 
1 
2 
2 
6 
1 



1 
8 
5 

2 





3 
6 



6 


3 
2 
1 





2 

1.4 



36 
37 
46 
48 
46 
33 

33 
106 
102 
86 
41 
47 
47 

35 
53 
54 
79 
39 
44 
95 
56 
60 
60 
101 
90 
52 
47 
72 
79 
99 
Si 
48 
93 
75 
50 
81 
84 
70 

69 
79 
47 
54 
107 
80 
63 
55 

36 

68 
50 

86 
44 
64 
63 

54 
59 
68 
77 
90 
105 
85 
75 
74 



11 
12 
13 
13 
14 
13 

14 
14 
15 
15 
15 
16 
17 

17 
17 
18 
18 
18 
19 
20 
20 
21 
21 
21 
21 
20 
20 
22 
22 
23 
25 
23 
24 
25 
25 
25 
24 
25 

26 
25 
25 
26 
26 
25 
28 
27 

27 

27 
28 

29 
28 
31 
30 

31 
32 
32 
30 
32 
34 
35 
34 
39 



64 24.5 



48.1 
63.9 
47.1 
62.6 
47.0 
27.9 

18.4 
152 7 
138.2 
60.6 
41.8 
31.1 
46.2 

45.4 
64.9 
76.8 
76.3 
44.2 
45.6 

1116.3 
55.2 
34.0 
65.1 

201.7 

142.2 
87.9 
68.7 

106.2 
77.5 

137.8 
56.7 
36.4 
75.4 
55.4 
36.9 
59.9 
75.8 
56.2 



61 
90 
52 
38 
1106 
65 
36 
49 



.9 
.0 
.9 
.9 
.2 
.9 
.6 
.4 



28.1 

51.3 
37.2 



6.1 
6.7 
6.9 
7.2 
7.5 
7.6 

7.6 
7.6 
8.2 
8.2 
8.3 
8.6 
9.1 

9.2 
9.4 
9.7 
10.0 
10.2 
10.4 
10.8 
10.8 
11.1 
11.1 
11.2 
11.7 
11.8 
11.8 
11.9 
12.2 
12.3 
12.4 
12.6 
12.8 
13.2 
13.2 
13.2 
13.3 
13.5 

13.5 

13.7 

13.9 

13 

14 

14 

14 



14.8 

14.8 

15.0 
15.0 



63. 6{ 15.3 
43.1 15.7 
45. 2| 16.3 
48.7, 16.4 



40.7 
37.2 
49.4 
72.3 
80.3 
91.8 
58.5 
65.0 
56.2 



63.8 



16.6 



,7 
,1 
.1 
,7 



16. 

17. 

17, 

17, 

18.4 

18.4 

18.9 

21.7 

12.5 



EXPERIMENTS WITH CONIFEROUS WOODS. 

The results of a series of tests to learn something of the weight 
and absorptive power of the following eight coniferous species of 
Ohio are given in Tables III and IV: 

No. 1, — White Pine — Pinus strobus. 
No. 2, — ^Arbor-Vitae — Thuja occidentalis. 
No. 3, — Red Cedar — Juniperus virginiana. 
No. 4, — Hemlock — Tsuga canadenais. 
No. 5, — Norway or red pine — Pinus rcsinosa. 
No. 6,— -Jersey or scrub pine — Pinus virginiana. 
No. 7, — Pitch Pine — Pinus rigida. 
No. 8, — Tamarack — Larix laricina. 

The numbers used in the tables refer to the specimens named 
above. 

The weight of the kiln-dried wood is represented by 100 per cent. 
Using this as a unit the per cent of water in the air-dried wood is 
found, also the percentage of the original weight gained in soaking. 
The woods were reduced to the same size as that recorded for the 
tests already reported, viz.: Nine inches long, three-quarters of an 
inch thick and one and one-half inches wide. 

The pieces were first weighed, then dried at a temperature of 
250 degrees F. until the weight remained constant. 

In two instances, viz.: Hemlock (No. 4) and Pitch Pine (No. 7) 
the water was all expelled in the first twenty-four hours, while in the 
case of Red Cedar (No. 5) and Tamarack (No. 8) the minimum 
weight was reached only aftpr ninety-six hours or four days of kiln- 
drying. In all specimens the loss in weight was comparatively slight 
between the air-dried and kiln-dried woods. In the Hemlock (No. 4) 
the water was expelled with the greatest rapidity. 

The same pieces after being thoroly kiln-dried were carefully 
measured and the shrinkage in width recorded in per cent is shown 
in Table III. 

The pieces were then placed in water where they remained for 
thirty days. They were taken from the water and weighed at the 
intervals stated, and the percentage of gain in weight determined as 
given in Table III. 

Another series of tests (Table IV) with pieces of the same di- 

94 
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mensions, but not kiln-dried, gave results nearly identical, excepting 
that the air-dried pieces absorbed water more rapidly at first. The 
results obtained in these tests would not hold true for pieces of dif- 
ferent size and shape. 



Fig. 11- A fungus enemy of veteran ti 
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TABLE III. 



No. of SPECIES 


9 
i 


4 
1 

< 


1 


Homloek 


1 


• 

i 

• 


• 
a 

1 


1 

9 




1 


2 


8 


4 


6 


6 


7 


8 


Air-Dried . . . 


1.08 


1.09 


1.09 


1.11 


1.09 


1.08 


1.08 


1.08 


Kiln-Dried . . 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


In water 1 


















day (24 hrs.) . 


1.35 


1.34 


1.20 


1.33 


1.25 


1.48 


1.31 


1.29 


2 days . . . 




1.47 


1.40 


1.26 


1.44 


1.37 


1.54 


1.49 


1.36 


3 days . . . 




1.54 


1.46 


1.32 


1.49 


1.44 


1.56 


1.52 


1.42 


4 days . . . 


. . . 1 1.62 


1.49 


1.37 


1.54 


1.49 


1.59 


1.55 


1.47 


5 days . . . 


. . . 1.65 


1.54 


1.40 


1.58 


1.53 


1.60 


1.55 


1.50 


7 days . . . 




1.76 


1.58 


1.43 


1.64 


1.53 


1.63 


1.65 


1.51 


9 days . . . 




1.79 


1.64 


1.47 


1.68 


1.54 


1.66 


1.60 


1.57 


11 days . . 




1.84 


1.68 


1.49 


1.73 


1.58 


1.67 


1.62 


1.59 


14 days . . 




1.87 


1.73 


1.50 


1.76 


1.60 


1.68 


1.62 


1.61 


17^ days 




1.92 


1.74 


1.52 


1.76 


1.64 


1.69 


1.63 


1.61 


23^ days 




1.98 


1.81 


1.55 


1.80 


1.65 


1.70 


1.66 


1.61 


30 days .. 




2.07 


1.89 


1.68 


1.86 


1.68 


1.75 


1.68 


1.66 



TABLE IV. 



NUMBER AND 
COMMON NAME 



wo 



"I 

by 
•a- 







•s - 

1^.0 •S 




1. White Pine 

2. Arbor-Vitae 

3. Red Cedar 

4. Hemlock 

5. Norway or 

Red Pine 

6. Jersey Pine 

7. Pitch Pine 

8. Tamarack 



23 


21 


2 


8.7 


43^ 


22% 


107 


7.2 


25H 


23^ 


2 


9.2 


43J4 


20 


89 


8.5 


34^ 


31^ 


3 


8.7 


50 


18% 


68 


7.7 


27^ 


24^ 


3 


10.8 


45^ 


21 


86 


10.8 


35 


31^ 


3/3 


9.5 


53^ 


21% 


68 


8.5 


42J^ 


38^1 


3^ 


8.6 


67 


28% 


75 


7.8 


38 


36 


2 


7.9 


58^ 


22% 


68 


7.9 


38^ 


36^ 


2 


7.8 


56^ 


20% 


66 


4.3 



0.5 
1. 
1.5 
1.6 

1.3 
1.24 
1.12 
1.8 



KINDS AND QUANTITY OF WOODS USED IN OHIO. 

There are more than one hundred kinds of woods used in Ohio 
in some way and in some quantity. Sixty of these woods are promi- 
nent in the lumber trade. About one-tenth of the number grow in 
foreign countries and another tenth comes from the Pacific Coast 
States. The states of the South furnish the larger quantity of our im- 
ported wood. The wood working factories of Ohio use each year more 
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than two hundred million feet of lumber. The wood consumers of 
Ohio pay over $40,000,000 annually for the wood they use and fully 
three-fourths of this amount goes out of the state. There can be no 



Fig. IS. A fine white ash timber tree badly injured by lightning, 

doubt that our indifference to wood production will compel future gen- 
erations to pay exhorbitant prices for lumber. It will also have the 
effect of driving some of the important wood-working industries from 
the state. 
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Our farm woodlots should be producing more and better timber. 
A good tree grows as thriftily and surely as a poor one and if our 
woodlots were given fair treatment the wood grown therein would 
soon take the place of much that now comes from outside the state. 
We see today on many farms from ten to forty acres of indifferent 
cord wood, where, with slight cost and care, there might be an 
equal quantity of choice timber worth many times as much. 

CLASSIFICATION OF THE USES OF WOODS. 

The demands for wood are so varied that it is difficult to make 
any satisfactory classification of its many uses, but the following 
general divisions show the principal ways in which wood is used: 

1. Construction work, buildings, bridges, trestles, derricks, etc. 

2. Special mill work — sashes, doors, mantles, fixtures, frames, mouldings, etc. 

3. Boxes, crates, baskets, barrels, tanks, silos, etc. 

4. Transportation vehicles, cars, automobiles, wagons, carriages, boats, etc. 

5. Furniture, cabinet work, musical instruments, kitchen cabinets, refrigerators, 

etc. 

6. Agricultural implements, handles, dairy supplies, bee keepers* supplies, etc. 

7. Posts, boards, rails, pickets, and other fencing material. 

8. Steam and electric railroad crossties. 

9. Poles for support of telegraph, telephone, electric light and power wires. 

10. Household utensils, wooden ware, garden tools, matches, hoops, bungs and 

faucets, brushes, excelsior, laundry supplies, athletic goods, etc. 

11. Mining industry. 

12. Caskets and coffins including boxes. 

13. Wood pulp, paper, cardboard, etc. 

14. Street paving, board and plank walks, conduits, etc. 

15. Wood distillation, charcoal, creosote, wood alcohol, etc. 

16. Fuel. 



BUILDING AND GENERAL CONSTRUCTION WORK— 

One of the largest demands for wood is general construction work. 
The general "bill stuff'' of architects and builders, such as joists^ 
studding, rafters, stringers, etc., used in framing and structural work, 
consists mainly of yellow pine, white pine, hemlock and white oak. 

There are four species that go under the common name of yellow 
pine, the most important of these are the long leaf pine, the short leaf 
pine, and the loblolly pine. The first named being the hardest and the 
strongest, is the most valuable for frame work and is what all good 
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builders try to secure. It has largely taken the place of hemlock and 
white oak. 

For siding there is no wood in such demand as tulip or yellow 



Fig.l3. A plantation of common locust completely ruined by the locust borer 
(Cyllciie robiniae). Fungus growths often follow fhe ravages of the 

poplar. In fact, nearly all of the wood-using industries call for this 
species. The reasons for its popularity are, that it is free from knots, 
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seasons without injury, is easy to work, is durable when kept dry, is 
a good nail holder, and takes paint and stains well. 

Yellow pine is also used as a finishing wood, although white and 
red oak are regarded as its superior. The reasons are that these oaks 
have a pleasing grain, are durable, and best lend themselves to artistic 
treatment. 

Maple is used largely for floors and stairways. Whenever floors 
are subjected to hard wear hard maple is regarded as the ideal wood. 
It stands usage well, wears smoothly, and retains a fine gloss or 
polish. For shingles, redwood, cedar and white pine are the most 
satisfactory. As lath are usually made from the waste or leavings 
of sawed timber, they are often poor in quality. All soft woods 
together with yellow poplar, bass wood, and cottonwood are used 
in their manufacture. 

Boxes, Barrels, Crates, and Retainers Generally — It is estimated 
that in this division 20 per cent of all wood cut finds use. In this 
division is included all forms of cooperage, veneer wood, fibre boxes, 
baskets, trunk frames, and retainers used for storage and transporta- 
tion. Although the amount of wood seems incredible the quality is 
of low average value. Over fifty different kinds of wood are used. 
Years ago when white pine was plentiful and cheap, it was in de- 
mand for wooden packages. This species has now given way to 
cheaper woods, or when used is of a quality unfit for anything else. 
For ordinary store boxes and crates, all the softer and lighter woods 
are used. Pine of different species probably takes the lead, but cot- 
tonwood, basswood, chestnut, yellow poplar, and many other woods 
are in demand. 

For large tanks and silos, cypress is used and for casks and bar- 
rels for liquids and meats white oak is most prized. For all rough 
cooperage work elm is the wood most largely used. Elm is also 
the principal wood used in the manufacture of baskets, and fruit and 
vegetable packages. In addition to elm, beech, sycamore, basswood, 
and cottonwood are used for fruit and market baskets. Since long 
distance shipments are now so common, every effort is made to re- 
duce the weight of packages in order to lessen freight charges., Wood 
is cut as thin as possible, provided the required strength is secured. 
This has brought about the use of the veneer box and wood fibre 
package. 
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Cars, Automobiles, Carriages, Wagons, Boats, Etc. — Although 
the demand may be less in quantity, there are few if any of the divis- 
ions of wood consumption that use a greater number of varieties than 



Fig, 14. A portion of a steep hillside held in place by trees. Note how the de- 
forested portion is eroding. 

the one just named. In wagons and carriages the following woods 
are largely used: White oak, hickory, white ash, yellow poplar, and 
yellow pine. To a less extent, locust, elm, gum, Cottonwood, black 
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walnut, birch, beech, black cherry, basswood, and catalpa are em- 
ployed. In nearly all heavy wagons the hubs, spokes, felloes, and 
all the running gear, except the axles and the tongue, are made of 
oak. The axles are made of hickory and the tongue of white ash. 
In lighter vehicles elm and yellow locust are used for the hubs, and 
hickory for the spokes and felloes. The shafts are generally made 
of ash. 

The boxes or beds of carriages and wagons are usually made 
of yellow pine, ash, and yellow poplar. Yellow poplar is in great 
demand by automobile makers because it is strong, not liable to 
warp, and has the quality of taking a fine polish without the use of 
any previous filler. For this reason its finish is more permanent. 
Its size and clear quality permits its use in the form of wide boards, 
and this is an especial attraction to the manufacture of fine vehicles. 

The building of our modern Pullman and palace cars calls for the 
greatest variety and most expensive kinds of wood. Among the 
thirty or more different kinds of wood used, vermillion, mahogany, 
teak, rosewood, and other tropical species are found. 

Furniture and Cabinet Work — The amount and value of furniture 
now in use is almost beyond computation, and the demand for wood 
to keep up the needed supply of home and public furnishings is 
greater than the supply produced. Not long ago the dark woods such 
as black walnut, black cherry and ebony were in general use, but that 
time has passed. The lighter colored woods are now in vogue, and 
maple, birch, and oak have very largely taken the place of walnut 
and cherry. 

Oak is now in great demand, and the quarter-sawed work of 
the cabinet makers of this country is not surpassed in beauty of 
design and perfection of finish elsewhere in the world. Next to 
oak, birch, ash, and maple are commonly used for the better kinds 
of furniture. For paneling and cylinder desks, where lightness, flexi- 
bility and toughness are required yellow poplar is called for. For the 
more common furniture, elm, chestnut, beech, gum, and other cheaper 
woods are used. Hard maple is in demand for pianos and organs. 
Cabinet making is carried on to a greater or less extent in every 
important city in the United States. It furnishes thousands of men 
employment and consumes millions of feet of lumber every year. 

The use of wood in the form of thin strips or veneers enables 
many to secure what they desire in wood work, where the price of 
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the wood in the solid form is prohibitory. Again, .the use of veneers 
has the merit of making an unusually strong wood basis, preventing 
many woods from warping and checking, as they will when the pieces 
used are of ordinary thickness. Another merit in the use of veneers 
is that it admits of single designs, or effect by exact duplication that 
are practically impossible in the solid wood. Among the native woods 



Fig. 15. A fine crowned red oak. Valuable for shade and 
ing little good timber. 

that are often used as veneers are oak, maple, black walnut, birch, 
black gum, sycamore, butternut, holly, and sweet gum. Woods se- 
lected that contain knots, burls, curls, or some other abnormal growth, 
when sawn or cut into thin slices, present surfaces showing beautiful 
figures. 

Other sections of these woods may show a wavy, mottled ap- 
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pearance equally attractive. These abnormalities in structure, when 
turned into veneers, furnish an almost endless variety of figures of 
pleasing shape and color. In this way what is more or less of a de- 
formity or disease in nature becomes a thing of beauty in economic 
art. Veneers vary in thickness according to the value of the wood 
from which they are cut and according to the uses to which they are 
put. From ten to fifty, or even a hundred veneers may be cut from 
a single inch thickness of solid wood. 

One form of veneering is known as "pressed work." It consists 
of gluing together several rather thick veneers of a cheaper wood as 
black walnut, yellow poplar, or ash, and facing them with the more 
expensive mahogany, rosewood, English oak, vermillion, etc.» in the 
form of thin veneers. These thick veneers are then steamed and 
shaped in proper moulds to furnish the backs and arms of chairs, 
and curved work of all kinds. Treated in this way, the wood has 
greater strength, and is less liable to crack or warp than would be 
the case if a single, solid piece were used. 

Agricultural Implements — The manufacture of farm implements 
and labor saving machinery for the farm has been stimulated by the 
recent great advance in agricultural education and the growing scar- 
city of farm labor. The woods that are in demand for the implements 
and machinery of the farm are oak, yellow pine, maple, hickory, and 
ash, but more than thirty other woods are used. The growing scar- 
city of tough, strong woods has led to a greater use of steel and iron. 
For the same output of implements of certain kinds, as drills, harrows 
and cultivators, the amount of wood used in their construction is 
often 50 per cent less than it was a decade ago. 

Durability united with strength, elasticity and comparative 
lightness, is found in ash. Xo wood can properly replace it for 
tongues in the larger agricultural implements, and for handles for 
forks, spades, shovels and hoes. Hickory is heavy, strong and elastic, 
and for the handles of axes, sledges and hammers can not be equaled. 
Where hardness and the quality to wear smooth is desired, maple 
and beech are in demand. Elm, red gum, birch, cottonwood and 
cypress are quite largely used in special parts of farm machinery. 
Catalpa is being used for doubletrees and neck yokes. 

Fencing Material — Nearly all kinds of wood have been used in 
the construction of fences. As timber becomes scarcer and more ex- 
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pensive, wire has gradually taken the place of fence rails, fence boards 
and pickets. The demand for wooden fence posts is still large, and is 
likely to continue, because neither hedge fences nor cement or metal 
posts are yet generally popular. The value of wood for posts is based 
mainly upon durability when in contact with the soil. The most dur- 
able woods ^re desired. Men who have used fence posts all their lives 
are not agreed as to which are best. Not durability alone but adapta- 
bility to soil and climate, the rate of growth, freedom from insects and 
fungous diseases, and other factors must be considered. It is safe to 
say that where the following trees grow surely and thriftily no mis- 
take will be made in selecting them for post timber: Osage orange, 
yellow locust, red cedar, mulberry, white cedar, hardy catalpa, chest- 
nut, and black ash. Some species of oak and black walnut make good 
posts, but they are of slow growth and are too valuable for other pur- 
poses to be recommended. 

Crossties — Our railroads are great consumers of wood. Although 
the average life of a tie has been increased by the use of wood pre- 
servatives, the annual demand makes one of the heaviest drafts on 
our forests. The kinds of woods most largely used are oak, the yellow 
pines of the south, the Douglas fir, western pine, cedar, chestnut, 
cypress, tamarack, hemlock, and redwood. Less durable woods 
usually treated with preservatives are white pine, lodgepole pine, 
gum, spruce, and beech. 

White ash is considered one of the best, although when untreated it 
is less durable than cedar or cypress. Oak can be worked to a more 
uniform size and holds the spikes better than most other woods. 
Chestnut is slightly more durable than other woods but does not hold 
spikes as well. Cedar ties are not well adapted to heavy pressure, 
and are not usually used on sharp curves, unless protected by plates. 

Telegraph and Telephone Poles — The woods most in demand for 
poles are red cedar, white cedar, birch or tamarack and chestnut. Ex- 
cept the last named these species are not found in marketable quan- 
tities in Ohio, so they are brought in from outside the state, and the 
transportation must be added to the first cost. 

For the shorter poles yellow locust and catalpa are found satis- 
factory. Since there is likely to be a continuously increasing demand 
for these poles, with a steadily diminishing supply, plantations of 
these and perhaps other species could scarcely fail to yield a profit to 
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the owner. The average life of poles is about ten years. In a little 
less than double this time they can be grown. 

Woods that answer all the requirements of a good telegraph or 



Fig. 16. A typical beech is an open woodlot. It occupies too much ground, and 
its low branching makes knotty wood, of little value except for fuel. 

telephone pole are few, and will always command good prices. The 
demand in Ohio should be met at as early a date as possible by home 
grown chestnut, catalpa and locust. 
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Household Utensils and Wooden Ware — The lighter, softer and 
cheaper woods are generally used for utensils and wooden ware. Cot- 
tonwood, basswood, white pine, buckeye, yellow poplar, black gum, 
and other species are in demand. Buckeye, on account of its uniform 
texture and its creamy color, is in great demand for wooden ware. It 
is also used for artificial arms and legs. Yellow poplar and cucumber 
are much used by the toy manufacturer and novelty maker. Wooden 
wire used for mattings and screens, is made from willow, basswood, 
and Cottonwood. Wooden shoe pegs come from birch and hard 
maple; and matches from white pine, cottonwood, spruce, and bass- 
wood. Basswood is in demand for fine excelsior. About ten million 
feet board measure of yellow poplar is used in Ohio annually for the 
manufacture of bungs and faucets. 

Mining Industry — This industry consumes vast quantities of 
wood of various kinds. Oak, ash, hickory, yellow pine, and other 
tough strong woods are used for supporting roofs and slopes and 
for the construction of the machinery and appliances incident to 
mining. Thousands of acres are annually stripped of all valuable 
timber trees for this purpose alone. 

Caskets and CofHns — Receptacles for the dead including the 
burial or outer cases are made largely of chestnut and white pine. 
The latter is used for the outer cases and the former for caskets, 
especially those that are covered with cloth. 

These woods are comparatively cheap, light in weight and easy 
to work. The chestnut has the desirable quality of being durable 
underground. It also holds glue remarkably well, which is a de 
mand in cloth covered caskets. 

Other woods that are largely used are yellow poplar, hemlock, 
white and red oak. These woods take a fine polish, stain well, and 
are strong and durable. The higher priced caskets are not cloth 
covered, and the woods used are often finished so as to resemble 
mahogany, walnut or cherry. Occasionally these more expensive 
woods are used and are finished naturally, sometimes being elab- 
orately carved. 

Wood Pulp and Paper — The use of wood for the manufacture 
of paper has greatly increased during the last 25 years. In 1900 about 
2,000,000 cords of wood were consumed for this purpose. In 1914 
over 4,000,000 cords were used. One cord of wood yields on the 
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average 1 ton of ground pulp or ^ ton of chemical fiber. The prin- 
cipal woods used for paper are spruce, hemlock, and poplar. In 
smaller quantities balsam, pine, white fir, cottonwood, willow, beech, 
gum, birch, chestnut, maple, basswood, buckeye, and a few others 
have been tested. In some places mill and factory waste constitutes 
a large part of the wood used. The states of New York and Maine 
are the largest consumers of pulp wood. In Ohio the pulp mills 
consume about 40,000 cords of wood a year. 

Street Paving — With the improved and more economical meth- 
ods of preservation, more wood is being used now for street paving, 



Fig. 17. A woodlot showing some timber trees that are over mature, with few 
standards and practically no trees of younger growth. 

conduits, and similar purposes. Yellow pine and cedar are among 
the woods commonly used as street paving blocks. Some of the 
cheaper forms of wood are still used for sidewalks, but this use of 
wood is growing less. 

Wood Distillation— One of the modern chemical industries is 
the distillation of wood. This results in the formation of various 
gases, vapors, tarry liquids, and certain solid residues, of which the 
chief one is charcoal. The condensible vapors give us wood alcohol 
and various acids. The tarry liquids yield wood tar, creosote, paraf- 
fine, naphthalene, and other allied products. 
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About one and one-half million cords of wood are now distilled 
annually. Both hardwoods and softwoods are used. Beech, birch, 
and maple are the principal hardwoods consumed with much smaller 
quantities of oak, chestnut, hickory, elm, and ash. The yellow pine of 
the south is the principal softwood used. In the charcoal kiln process 
the gases, vapors, and tar products of wood are usually lost. Charcoal 
is the product saved. Two cords of hardwood yield 1 ton of charcoal 
In this rather wasteful form of making charcoal the wood used loses 
about 75 per cent in weight and 50 per cent in volume. 

Fuel — Inasmuch as nearly all the woods are used to a greater or 
less extent as fuel, it is unnecessary to specify them. The abundance 
and cheapness of coal, oil, and gas have largely taken the place of 
firewood except as a waste product. Farmers who own woodlots are 
the principal users of wood for heating and cooking purposes. In 
some sections wood is still largely used as fuel in the manufacture 
of tile, brick, lime, etc. Slabs, sawdust, and other forms of wood 
waste are quite generally used as a fuel to furnish power for sawmills 
and woodworking factories. 

WOODS USED FOR SPECIFIC BUT MINOR PURPOSES. 

Alder — Cigar boxes, wooden bowls, toys. 

Ash — Barrel hoops, tool handles, ball bats, oars, tennis racquets. 
Beech — Shoe lasts, plane stocks, clothes pins, hames, paving blocks. 
Birch — Toothpicks, clothes pins, spools, bobbins, spindles, skewers, brushes, but- 
tons, match boxes, imitation mahogany. 
Black gum — Mangles, rollers in glass factories, wooden shoes. 
Black cherry — Surveyors' instruments, backing for metal engraving plates. 
Buckeye — Artificial limbs, wooden hats. 
Catalpa — Single trees, neckyokes, boys' ball bats. 
Cedar — Buckets, pencils, chests, racing boats. 

Chestnut — Coffins, Jacob staff for compasses, backing for veneers. 
Common locust — Police clubs, tree nails, insulator pins, cross bars. 
Cotton woods — Wooden ware, excelsior, matches. 
Crabapple — Pipes, canes, mallets. 
Cucumber — Ox yokes, pump logs. 

Cypress — Tanks, porch floors, window blinds, molasses barrels. 
Dogwood — Spools, bobbins, skewers, engraving blocks. 
Elm — Carriage hubs, saddle trees, bicycle rims, wheelbarrows. 
Fir — Masts, flag poles, packing cases. 
Hackberry — Hames, ax handles. 
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Fig. 18. Weil wooded ravine where some cleaning up and improvement cutting 
should be made. 

Hickory— Handles, barrel hoops, screws, spokes, felloes, bows of ox yokes. 

Holly — Mallets, engraving blocks, mathematical ins 

Ironwood — Levers, wagon brakes, shoes, wedges. 

Linden or basswood — Parts of musical instruments, wooden shoes, butter churns, 

papier-mache. 
Maple — Violins, shoe pegs and lasts, pulley blacks, band wheels, gun stocks 

wooden type. 
Mulberry — Small boats, ax handles. 

Oak — Axle trees, brake bars, paving blocks, baskets, plow beams. 
Osage orange — Paving blocks, mallets, canes, tooth picks. 
Persimmon — Golf club heads, shoe lasts. 

Pine — Matches, excelsior, baled shavings, ship masts, patterns for foundry work. 
Sassafras— Light skiffs, clothes chests. 
Spruce — Oars, paddles, step ladders, wood type, wooden thread. 
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Sweet gum — Coiled hoops, tobacco boxes, pipes. 
Sycamore — Butchers* blocks, plug tobacco boxes, butter trays. 
Tupelo gum — Root is used for bicycle handles and buoys for fish nets. 
Tulip or yellow poplar — Bungs, biscuit boxes, tobacco hogsheads, cigar boxes. 
Walnut — Gun stocks, carpenter tool handles. 

White ash — Oars, tennis racquets, snow shoes, ball bats, clothes pins, tooth picks. 
Willow — Baby carriages, boys' ball bats, artificial limbs, charcoal for smokeless 
powder. 



USEFUL PRODUCTS FROM WOOD AND PARTS OF TREES. 

Chewing gum from pitch of spruce, fir and pine. 
Cordage from inner bark of basswood and pawpaw. 
Dyes from sumac and oak bark. 

Flavoring substances from hickory bark, birch bark, fruit of cucumber tree. 
Healing extract from witch hazel and balsam fir. 
Lampblack from white cedar. 
Maple syrup and sugar from sap of sugar maple. 
Oil of wintergreen from sweet birch bark. 
Prussic acid from wild cherry bark. 
Sarsaparilla from sassafras roots. 
Spruce beer from young branches of hemlock. 

Substitute for tea from flowers of basswood, sassafras root bark and buds. 
Tanning substances from bark of hemlock, oak, chestnut, spruce, etc., extract 
of chestnut wood. 

Vanillin from spruce wood. 

Wood vinegar, distilled from birch wood. 



